Induction of M-phase arrest and apoptosis after HIV-1 Vpr expression through uncoupling of nuclear and centrosomal cycle in HeLa cells.
The human immunodeficiency virus type 1 (HIV-1) accessory protein Vpr induces cell cycle arrest in the G2 phase of the cell cycle followed by apoptosis. The mechanism of the arrest is unknown but the arrest is believed to facilitate viral replication. In the present study, we have established cell lines that allow conditional expression of Vpr, and have examined the mechanism of cell death following Vpr expression. We found that cells expressing Vpr enter M phase after long G2 arrest but formed aberrant multipolar spindles that were incapable of completing karyokinesis or cytokinesis. This abnormality provided the basis for apoptosis, which always followed in these cells. The multipolar spindles formed in response to abnormal centrosomal duplication that occurred during the G2 arrest but did not occur in cells arrested in G2 by irradiation. Thus, the expression of Vpr appears to be responsible for abnormal centrosome duplication, which in turn contributes in part to the rapid cell death following HIV-1 infection.